Supplementary methods
Cells, virus infections, cell lysis and RNA extraction Madin-Darby canine kidney (MDCK) and human lung epithelium (A549) cell lines were grown in Dulbecco's modified Eagle's medium (DMEM) containing 10% heat-inactivated fetal bovine serum (Gibco, Life Technologies, Carlsbad, CA), penicillin-streptomycin mix (PenStrep, 100 U each) (Lonza, Basel, Switzerland) at 37˚C in 5% CO 2 . Cells were washed twice with phosphate-buffered saline (PBS), and either infected with human influenza A/ WSN/33 (H1N1) virus at a multiplicity of infection of 3 or left uninfected. Virus was added in DMEM containing 0.2% bovine serum albumin (BSA), PenStrep, and 1 µg/ml L-1-tosylamide-2-phenylethyl chloromethyl ketone-treated trypsin (Sigma-Aldrich, St. Louis, MO). For RNA extraction, cells were washed twice with PBS, and the total RNA was extracted with an RNAeasy mini kit (Qiagen, Hilden, Germany). Polyadenylated RNA was purified from total RNA using an Oligotex mRNA mini kit (Qiagen).
Protein purification, mRNA in vitro synthesis and translation C-terminally His-tagged H 5 N 1 NS1 (GenBank TM accession no. CAQ58520.1) mutant R38A, K41A (NS1 RK/AA ) was cloned in pNic28 vector as described previously (33). The protein with increased solubility was expressed in BL21 (DE3) E. coli (Invitrogen, Carlsbad, CA) and purified.
Briefly, cells were inoculated at 37 °C in 4 ml of Luria-Bertani broth (Sigma-Aldrich) containing 50 µg/ml of kanamycin until OD 600 =1 and then transferred to 500 ml of autoinduction medium (2% w/w Terrific Broth (Amresco, Solon, OH), 120 mM NaCl, 0.5% v/v glycerol, 0.1% w/v glucose, 0.2% w/v lactose, 1 mM MgCl 2 , 50 µg/ ml of kanamycin) and incubated at 37 °C. When the cell suspension OD 600 reached 0.6, the temperature was decreased to 17 °C for another 10 h. Cells were collected by low speed centrifugation and resuspended in buffer (20 mM Tris-HCl pH 8.6, 100 mM NaCl, 20 mM imidazole), disrupted by sonication, and the lysate was clarified by centrifugation in an SW-41 rotor for 1 h, 4 °C at 30,000 rpm. Supernatants were loaded on a HisTrap HP column (GE Healthcare, Waukesha, WI) and proteins were eluted with a linear gradient of imidazole (20-500 mM) in TN buffer (20 mM Tris-HCl, pH 8.6, 50 mM NaCl). His-tags were cleaved with AcTEV protease (Invitrogen); proteins were diluted with TN buffer and loaded onto preassembled HisTrap HP and HiTrap Q HP columns (GE Healthcare). Columns were disassembled and proteins were eluted from the HiTrap Q HP column with a linear gradient of NaCl (50 mM-1 M) in 20 mM Tris-HCl, pH 8.6. Finally, eluted proteins were purified to homogeneity by gel-filtration using a Superdex S200 column (GE Healthcare). Purified NS1 RK/AA protein was stored in TN buffer at 4 °C and retained its activity for at least 2 months.
Constructs for expression of reporter mRNAs with distinct regulatory structures were cloned into a pGL3 vector as described previously (30-33). Radioactively [
32 P]-labeled or non-labeled luciferase mRNA was produced using in vitro RNA transcription by mMessage mMachine kit (Ambion Life Technologies, Carlsbad, CA). Polyadenylated RNAs were extracted from infected or non-infected cells as described above. Translation of mRNA was performed in nuclease-treated rabbit reticulocyte lysate (RRL) (Promega, Fitchburg, WI). A 70 µl reaction mix contained 35 µl of RRL, 25 µM of amino acid mix without methionine, 2 µl of unlabeled or 35 S-labeled methionine (1200 Ci/mmol, 10 mCi/ml) (Perkin-Elmer, Waltham, MA), 40 units of RiboLock RNAse inhibitor (Thermo Scientific, Waltham, MA), 1.4 µg of mRNA, and purified NS1 RK/AA or TN buffer. Purified NS1 RK/AA was used at a concentration of 4 µM in all experiments. This concentration was determined as saturating in our previous study (33). Pre-incubation of mRNA with NS1 prior to translation did not increase reaction efficiency, and in our experiments all components of the reaction were added at the same time. Reactions were incubated at 30˚C. Proteins were resolved by 4-20% SDS-PAGE (Biorad, Hercules, CA) and newly synthesized [
35 S]-labeled proteins were monitored by autoradiography (RA). Protein production was quantitated by densitometry analysis of autoradiographs using ImageJ software; results corresponding to reactions with or without NS1 RK/AA were compared to determine the increase of protein production in the presence of NS1 RK/ AA . Luciferase activity was measured with the Neolite reporter gene assay system (PerkinElmer) and luminescence was detected with a Pherastar Plus reader (BMG Labtech, Offenburg, Germany).
Sucrose gradients
A 400 µl fraction of RRL reaction was loaded on top of a 10-30% sucrose gradient buffered with 20 mM Tris-HCl pH 7.5, 50 mM KCl, 5mM MgCl 2 . The gradients were centrifuged at 131,000 × g for 3 h at 4˚C. After centrifugation, gradients were fractionated with a peristaltic pump starting from the bottom; fractions of 200 µl size were collected with a fraction collector Frac-950 (Äkta purifier, GE Healthcare), and absorption at λ=254 nm was monitored with a UV-900 Monitor (Äkta purifier, GE Healthcare). For RNA analysis, 25 µl of each sucrose gradient fraction was treated with 0.6 units of proteinase K (Thermo Scientific). RNA was resolved in a 1% agarose gel, and [ 32 P] -labeled mRNA was analyzed by autoradiography.
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